Enhancement of human monocyte function against Candida albicans by the colony-stimulating factors (CSF): IL-3, granulocyte-macrophage-CSF, and macrophage-CSF.
The effect of IL-3, granulocyte-macrophage (GM)-CSF and macrophage (M)-CSF on Candida albicans growth inhibition by human peripheral blood monocytes was investigated. By using a radiolabel microassay developed in our laboratory that makes use of the incorporation of [3H]glucose into residual C. albicans, we demonstrated that rGM-CSF and rIL-3 effectively enhanced human monocyte-mediated anticandidal activity. Incubation for 24 h with either GM-CSF or IL-3 significantly enhanced monocyte antifungal responses down to 0.01 U/ml. M-CSF, at higher concentrations of 10 U/ml, could also enhance monocyte function but to a smaller degree. None of the CSF interfered directly with fungal growth, even up to 1000 U/ml. Because IFN-gamma is also a known monocyte activator, its effect on monocytes was also assessed. Monocytes were first cultured in medium for several days and then further incubated with each of the cytokines. Monocytes aged in medium were found to lose their spontaneous anticandidal activity. Such aged monocytes did not develop anticandidal activity in response to IFN-gamma but did in response to GM-CSF or IL-3. To further elucidate this difference, fresh monocytes were continuously cultured with or without cytokines for 1 to 5 days before assessing their anticandidal activity. Monocytes cultured in IFN-gamma progressively lost their activity by 2 days but monocytes in GM-CSF or IL-3 maintained their high level of anticandidal activity throughout the whole length of culture. Therefore, GM-CSF and IL-3 not only enhanced fresh monocyte anticandidal activity, but maintained monocyte function for a longer period. These results suggest that GM-CSF and IL-3 may act on monocytes via a different pathway than does IFN-gamma.